Nasiri lays in the Luhu village, Huamual district, West Seram Regency, Maluku province. Nasiri experienced in flash flood on August 1 st , 2012 which had never happened before. There was no rainfall station and water level recorder at that time. It is rather difficult to find out the cause and yet Nasiri River was only 8 meters wide. The research started with identifying base flow, soil characteristics, learning flood video record, routing the river reach, finding the nearest rainfall station, and also interviewing some peoples there. Field data area was complemented with satellite radars. AutoCAD 2007, IFAS 2.0.1.2, Geostudio 2004, ArcGIS 10.2, HEC-HMS 4.2.1, and HEC-RAS 5.0.3 were used to perform simulations of the natural river with and without precipitation calibration, and also with and without landslide dam in the river. HEC-RAS was subject to perform 2 (two) dimensional flood routing. The result was fairly satisfying. Nasiri watershed was experiencing in flash flood caused by 2 (two) landslide dams which collapsed in 2 (two) different times. The first landslide dam was 7.55 meters high which collapsed at 09:52 (UTC+9) with 83.58 m3/s of peak discharge. The second landslide dam was 8.91 meters high which collapsed at 14:24 (UTC+9) with 54.16 m 3 /s of peak discharge.
FLOODS AND LANDSLIDES
Floods and landslides are the most frequent disasters in Indonesia. Based on data and information from National Disaster Management Agency (BNPB, 2017) , recorded 1,481 times of disaster from January to July 2017. Flood and landslide disaster has contributed 3.17% of total disaster incidents with locations spread throughout Indonesia. It caused 19 people died and disappeared, 37 people were injured, 163 houses were severely damaged, 4,438 houses were slightly damaged, and 105,768 people suffered and displaced. Given the significant number of victims, research on these disasters is indispensable as a mitigation effort.
RESEARCH METHOD

Nasiri Location
Nasiri is located on a peninsula that has a land width of ±5 km. Geographically, Nasiri lies at 3º20 '25.80"-3º20'37.18" S and 127º56'14.22" -127º56'27.62" E. Nasiri is a small village with the length of east-west ±500 meters and long north-south ±300 meters. Hamlet of Lirang in the north, the hamlet of Talaga Kambelu in the west, and to the east by the hills (Figure 1 ). Nasiri was flash flooded on August 1 st, 2012. It was the only flood that ever happened, and yet this paper was going to analyze the flash flood event chronologically.
Research Flow Chart
Because there were so many variables in this research, a simple flow chart was drawn for analysis as shown in Figure 2 . 
Soil Investigation
Some samples of soil were tested in the Universitas Gadjah Mada laboratory. Those samples were taken from several places in Nasiri as shown in Figure 3 . Sieve analysis showed that the soil contains 70% of sand. The most appropriate Soil Conservation ServiceCurve Number (SCS-CN) classification is B (after Nearing et al., (1996) ).
The composite value for CN B in Nasiri is 59.457. The result from the laboratory is listed in Table 1 . 
Satellite Images
Google satellites recorded an avalanche and river flow path in the upstream of Nasiri. It lied ±1.5 km from the people settlements at the altitude of +53 meters above sea level (MASL). Figure 4 shows the evidence of an avalanche on the river bank, while Figure 5 presents 3 (three) locations that allegedly occurred landslide. Landsat images could not display clearly because of its 30×30 meters resolution. 
DIGITAL SURFACE MODELS (DSM) AND DIGITAL TERRAIN MODELS (DTM) COMPARISON
ASTER (1 arc-second), SRTM (1 arc-second), and RBI (Indonesian Topographical Map with 25 meters of contour interval) were compared to the ground survey mapping (see Figure 6 , Figure 7 and Figure 8 ). By means of Nash-Sutcliffe (1970) index, the comparison result is shown in Table 2 . Choosing the GPS-TOPO map was more accurate for river reach, while SRTM was useful for watershed elevation. ArcHydro version 2 was used to create watershed delineation and river reach confluence. To improve the accuracy of river reach elevations and population settlements, the authors added 2,500 points based on documentation and tracing on the ground to obtain Digital Elevation Models (DEM) with a resolution of 1 x 1 meter. 
RESULTS AND DISCUSSIONS
Landslide Dam Dimension Prediction
The dimensions of landslide dams were predicted with an empirical model of Takahashi (2007) , as presented by Equation 1 to Equation 4 and Figure 9 .
Figure 9. Landslide dam transformation (Takahashi, 2007) Preliminary prediction of landslide dam dimension is presented in Table 4 . The value will be tested in the HEC-RAS simulation, while the prediction of landslide location that forms the natural dam is presented in Figure 10 . 
Landslide Dam Stability Factor
The dimensions of landslide dams were tested for stability with GEOSTUDIO 2004. Material models were using Mohr-Coulomb (Parry, 2004) . The results are displayed in Figure 11 , Figure 12 , Figure 13 , and Table 5 . Flood modeling which was done with HEC-RAS and HEC-HMS would be adjusted with oral information obtained on 13-20 July 2014 from several Nasiri residents. Resume of oral information is shown in Table 6 . There was no landslide in river reach.
7/31/2012 The rain started in the afternoon and lasted continuously until the evening. 8/1/2012
The rain still lasts until night. There was a flash flood at 10:00 AM (UTC+9). The turbid flood waters carry trunks of trees, mud, and rocks. The riverbed changed direction and crashed 61 buildings to shreds. The flood waters receded for several hours but rose again in the afternoon. Toward late at night, the river water has subsided to normal. 8/2-4/ 2012
The weather was sunny and reportedly no rain. The river water gradually changes its turbidity level to normal again.
Precipitation Data
The most popular satellite precipitation data in Indonesia is Tropical Rainfall Measuring Mission (TRMM) 3B42RT version 7. In Maluku Province, the monthly data correlation was 0.78 and looks underestimate when compared to ground rainfall data (Mamenun, et al., 2014) . In Lohiatala, a rainfall station which lies ±43 km from Nasiri, TRMM was still underestimated at main rainfall months (July-August). TRMM recorded only 88% of total precipitation amount. While in Patimura, a rainfall station which lies ±44 km from Nasiri, TRMM has a good monthly correlation of 0.95. There are differences between SUHs in Figure 16 and Table 6 . Peak flow was occurred at 09:00 till 09:24, while Nasiri's residents said that the flood hit at 10:00. Approximated peak flow was more than 60 m 3 /s, while Figure 16 shows different results. There must be two landslides in the river upstream. The first was before 10:00 AM and the second was before 14:38 PM.
Calibrating Manning Roughness Coefficients
Several n values from Table 1 From some of the Manning n values, it can be calculated the ideal value for settlements and river channel by rating curves (Figure 17 ). From Table 10 , the value of n = 0.057 (MPM, 1948) resulted in the best and the maximum debit at 10:00 (UTC+9), i.e. 83.58 m 3 /s. As for the Manning n value of the river channel corresponding to the information in Section 9 was 0.018, which resulted in a velocity of 5.4 m/s. Table 11 . The ideal value of Ia-CN is listed in Table  12 . 
Time of the First Landslide
Four locations were set as calibration points (Figure 18 ). The four calibration points had the value of flow depth at peak flood as shown in Table 13 . The entire HEC-RAS simulation was performed over 36,800 cells measuring 3×3 meters and at 0.3 second calculation time interval. Figure 18 . Calibration points.
According to Table 14 and Table 15 , it can be concluded that there was an avalanche in the river channel at an elevation of +53.23 MASL as high as 7.55 meters at 09:40 and began to collapse at 09:52.
The most appropriate breach formula is Von Thun and Gillette (1990) (see also Figure 19 ).
Time for the Second Landslide
Analog by way of the first landslide was calculated, then the calculation for flood at 14:38 was also performed. The central landslide as high as 8.96 meters at the +78.53 MASL elevation was simulated in HEC-RAS. From the HEC-HMS simulation without a landslide dam, the Nasiri River only supplies 16 -20 m 3 /s of discharge at 14:00 -15:00. In contrast to the lower landslides seen quite clearly from Google Earth imagery, the central landslide was not clearly visible from satellite imagery. So it takes several times experiment of the dimension of the middle landslide. The experiment of the landslide dimension should refer to the potential avalanche area seen from ArcGIS imagery online imagery. +78.5 +78.5 +78.5 +78.5 +78.5 Table 18 shows that there was an avalanche in the river channel at +78.53 MASL elevation as high as 8.91 meters at 14:19 and began to collapse at 14:24. The flood hazard map from the HEC-RAS simulation could be seen in Figure 21 . 
